Phenylhydrazine-induced lipid peroxidation of red blood cells in vitro and in vivo: monitoring by the production of volatile hydrocarbons.
Human red blood cells and male Sprague-Dawley rats were treated in vitro and in vivo, respectively, with phenylhydrazine in order to determine whether the release of volatile hydrocarbons can serve as a suitable index for phenylhydrazine-induced red blood cell peroxidation. Lipid peroxidation following phenylhydrazine administration (in vitro experiments: dosage calculated at 0.5-50 mM; in vivo experiments: intraperitoneal injection of 2.8 mg/100 g body wt) was monitored by the release of ethane and pentane measured by gas chromatography. Further hydrocarbons such as ethylene, propane, n-butane, iso-butane and iso-butene were monitored to form a basis of comparison. In vitro haemolysis was also determined during the course of incubation. Red blood cell suspensions yielded more than 15-fold concentrations of propane and more than 2-fold concentrations of iso-butane compared to pentane and ethane yields. Haemoglobin solutions also produced propane and iso-butane in the presence of phenylhydrazine, whereas pentane and ethane were not detectable. Time-course studies revealed that ethane and pentane reached maximum in vitro levels after red blood cell suspensions had been incubated for 2 hr whereas the maximum degree of haemolysis (approximately 60%) was attained between 60 and 90 min following the beginning of phenylhydrazine treatment. The dosage did not affect the final degree of haemolysis. Rats treated with phenylhydrazine exhaled greater concentrations of ethane (6-fold increase) and pentane (2-fold increase) compared to control animals. Exhaled propane showed a 30-fold increase in concentration following drug treatment. Our results suggest that the release of pentane and ethane may be useful in assessing red blood cell lipid peroxidation in the presence of phenylhydrazine in vitro and in vivo.